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(71) We, JOHN Crawshaw Taylor, 
a British subject, and OTTER CONTKOLS 
Umtted, a Bntisb Company, both of Otters 
*01e. Market Stiect, Buxton, Derbyshire, do 
5 berel^ dedaie the invention for which we 
pray mat a patent maj be granted to us« and 
the method oy which it is to be perfoimed, to 
be particular^ described in and by the f oK 
lowix^ statement: — 
10 This invention relates to a thermal control 
unit for an electric immersion heater. 

More particnlaily the invention relates to a 
thermal control unit of the kind which is in 
use secured to the head of an electric heating 
15 element of an immersion heater, ^^ch head 
is itself in use mounted in or ai^aoent an 
aperture in the wall of a v^sel fitte d with 
such a healer, the control unit haviiw termi- 
nals for electrical connection to the cold 
20 leads of the heating element and incorporat- 
ing a thermal^ sensitive efedkric switch 
induding a bimeUdlic snap-acting switch- 
actuating member positioned at an end of the 
control unit so as in use of the control unit to 
25 be in direct thermal contact with said bead. 
Such a thermal control unit is that hereinaf- 
ter referred to as bcnig "of the kind 
described". , 
Spe^cation No. 1 430 229 disdoses a 
30 thermal control unitofthetypedccribedhav- 
ing a moulded plasties body with an earth, a 
live and a neutEal terminal pin extending 
outwardly from one end of me body. The 
neutral and live pins are hollow, formed from 
35 sheet metal, are of drcular cross-section, and 
are eadi internally reinforced by a moulded 
plastics pin on a cover plate which, in the 
assembled unit, overlies and protects tiie 
contacts of the electric switch. 
40 The present invention provides a thermal 
control unit of the Idnd described, the unit 
having a moulded plastics body, an earth 
terminal pin and two mains terminal pins 
extending from one end of said body for 
45 engagement with an electrical supply socket, 
each of said terminal pins being of hollow 
construction formed uom sheet material 
integrally with a conductive strip and being 
supported internally by a moulded plastics 
50 remfordng pin extencung from a moulded 



plastics clamping member which also serves 
to damp the terminal pins in place within 
said body. _ . 

The present invention thus extends the 
economic benefits of reinforced hollow ter- 55 
minal pms to the earth pin of the control unit, 
and provides that all three terminal pins are 
danmed in place m a single operation thus 
obviating tiie need to otherwise locat e any o f 
the oins and sinmlifying the mammctormg w 
pixicess. It is preferred that the moulded plas- 
tics body DC of substantially drcular- 
cylindricai cup-like form, dosed at the said 
one end from which the terminal pins extend, 
the said bnnetallic switch-actuatmft member 65 
being positioned at the open end of the body » 
and switdi contacte of the said electric switch 

tieing mounted within the body. 

Preferably, the switch contacte are 
clamped to place witiiin the body by the /u 
damping member. 

Preferably, the dan^ping member is held m 
place by moulded plastics pins totegral with 
ttiebo^ of the control unit, said pins extend- 
ing through apertures m the claommg /5 
member and having their ends burred or 
welded over. ^ . a- 

To fecilitate assembly the control umt is 
preferably so arranged that aU the tenitinal 
pins and die switch contacts of the electric 80 
switch are inserted into the monlded phstics 
body in the same direction as the dancing 
member. . * ^ 

While the terminal pins may be lormeo 
into any desired cross-sectional shape, it is 85 
preferred that they have a rectangtuar out- 
une in cross-section. 

The terminal pins are preferably passed 
through dosely fitting apertures in the said 
one end of the body. ^ 

At least one of the reinf ordng pins is pref- 
erably provided with a thickened portion 
which is arranged to abut with the root end of 
die hoHow pin which it reinfbr<» so as to 
provide ti&e termtoal pin witii additional axial 95 

support. . ^, .J J 

A shroud member is preferably provided, 
surrounding the terminal pins, to protect the 
terminal pins and/or serve as a guide for a 
mains supply socket. 1™ 
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One or more of the inns may be provided 
with an enlarged head at the root thereof, the 
enlarged heaa ensaging the said one end of 
the moulded plastics b^. This fonn of oon- 
S struction is dtscnbed in more detail in oo- 
^(Ui^^^d^tion No. 35360/76 (Serial 

An embodiment of the invention will now 
be described by way of example and with 
10 reference to the aooompanying drawings, in 
vMdki — 

Pig. lisaperspective view of acontrol unit 
in aooordance with the invention together 
with a part of an immersion heater and a 
IS shrond member; 

Fjg. 2 is an end elevational view of the 
open end of the control unit of Fig. 1 with its 
clamping plate removed; 
Fig. 3 IS a peispective viewof the clamping 
20 plate and the terminal pins of the control umt 
of Fig, 1; 

Fig. 4 is a cross-sectional side viewof the 
control unit of Fig. 1; 

Fifl. 5 shows a bimetallic snap-acting 
25 switch actuating member; 

Fig. 6 shows a metal blank for fonnina the 
neutral terminal pin of the control unit of Fig. 

1; 

Fig. 7^ 8 and 9 are front, side and end views 

30 respectively of the neutral terminal pfai of the 
control unit of Fig. 1; and 

Hg. 10 is a view of poxtions of a metal 
blank for forming the earth terminal pin of 
0ie control unit. 

35 I^. 1 shows a thermal control unit 1 
acoGnnding to the invention, arranged for 
assembly with an electric immersion heater 
comprising a copper sheathed element 2 and 
a brass head 3 to which the cotttrol unit is to 

40 be secured. When the parts illustrated are 
assembled^ cold leads 4 of the element 2 
extend through the control unit 1 for connec- 
tion to oonnector tabs 5 and 6 i n apertures in 
a base part 7 of the control unit» while earth 

45 lead 8 passes through the control unit to 
emerge m a cylindrical aperture 9 of the base 
part 7. The free end of earth lead 8 is 
threaded and when the parts are assembled 
carries a nut which serves to secure the con- 

50 tzol unit 1 to the head 3. A hollow earth 
terminal pin 10 and hollow live and neutral 
mains terminal pins 11 and 12 project from 
the base part 7, and are protected by shroud 
member 1 3 which also serves as a guide for a 

55 mains supply socket connector (not shown). 
Thcmuu control unit 1 has a drcular- 
cylindrical cup-Hke moulded plastics body 
14, closed at one end by tiie integral base part 
7. Hollow pins 10, 11 and 12 are of rectangu- 

60 lar cross-section, are of fonned«up construe^ 
tion, which will later be described, and are 
prodded with integral conductive strips 
which extend in planes substantially nomud 
to the pins' axes. The arrangement of the 

65 integral conductive strips withm the body 14 



of the control unit is shown in Hg. 2» which 
also shows a conductive strip 15 carrying a 
movable contact of a thermally-sensitive 
switch. Conductive strip 15 is formed integr- 
ally with oonnector tab 5, and its contact 70 
makes and breaks connection with a fixed 
contact 1 6 which is connected by an inteml 
conductive strip 17 with the live pin, so tiiat 
connection may be broken between the hea- 
ter element and the live pin. Connection 75 
between the neutral pin 12 and the inuner- 
sion heater cold lead coimected to connector 
tab 6, is directed via conductive $tnp 18 
which is formed intearally with both connec- 
tor tab 6 and neutral pin 12. Earth pm 10 is 80 
formed integrally witn conductive strip 19 
and a terminal 20 which has a circular hole 
whose centre coincides with the axis of aper- 
ture 9 in the base part 7 (Fig. 4), but whose 
diameter is smaller. The nut carried by earth 85 
lead 8, and which serves to secure control 
unit 1 to head 3, is thus tightened gainst 
terminal 20 so that connection is estabfished 
between earth pin 10 and earth lead 6. An 
earth tube 39 connects the brass head 3 and 90 
the earth terminal 20. Conductive strips 15, 
17, 18 and 19 are all carried on upstanding 
portions of the base part 7 and are located by 
upstanding pins 21', 21" moulded integrally 
with the upstanding poxtions. 95 

Upstanmng pins 21'» which locate the 
conductive strips 15, 17, 16 and 19, along 
with the other upstanding pins 22, pass 
through apertures in, and serve to locate a 
dampuig plate 23 (Figs. 3 and 4) which is 100 
secured m place in the open end of the con- 
trol unit body 14 by bumng or welding over 
the projecting encb of the upstanding pins. . 
Clamping plate 23 is provided with iq^stand- 
ing portions and serves to clamp the conduo- 105 
tive strms 15, 17, 18 and 19, and hence ter- 
minalpms 10, 11 and 12, to the base 7 of the 
body 14. damping plate 23 is also moulded 
integrally with reum>rcix^ pins 24 which, 
when the dampina plate is m place, extend 110 
down into the nollow terminal pins to pro- 
vide them with both extra stifitness i^iunst 
buckUns and more positive directionalloca- 
tion at their roots. While the reinforcing pins 
illustrated extend substantially the fiill length 115 
of the hollow terminal pins' interiors, it is not 
necessary that they be this long in order to 
provide substantial support to the terminal 
pins. 

In addition to being located by the c2anq>- 120 
ing plate and reinforcing pins in the maimer 
described above, the pins are located by 
being received in closely fitting apertures in 
the t^se part 7. This serves not only to locate 
the pins more positively but also to maintain 125 
the shape of the pins at their roots, this latter 
function being particularly important when 
rectangular-section pins of the type illus- 
trated are employed, since these pms com- 
prise a pair of channel sections which, whilst 130 
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joined at the pin's tip. are otherwise free to 
move relative to one another at Uie root of 
the pm. Additional axial support is afforded 
earupin lOby theabutm^of therooteod 
5 of tiie pin with a thickened portion 25 of its 
reinfbidng pin 24» which extends around 
three ^ttie four rides of the rectangular 
cross-section of the reinforcing pin; the other 
side of the reinfordng pin is left planar to 
10 permit the integral comhictive strip 19 to lie 
flat against it. A simQar thickened portion is 
provided on the reinfordng pin for live pin 
1 1 , md a similar provision could of coinse be 
made to supp<Ht nentral phi 12 if desired. 
IS Located on the other side of damning 
plate 2 3 to that bearing reinforcing pins 24» is 
a dished bimetallic member 26 (Fig. 5) whidi 
acts as a snap-acting thennany-iesponsive 
actuating member for the electric 8witd> 
20 comprised by movable and fixed contacts 15 
and! 6. Bimetallic member 26 is as disdosed 
and daimed in Patent Nos. 1^2»252 and 
1 546 578 and oomprises a member of sheet 
bimetal haviog an aperture with an'arcuate 
25 outer pcruneter and an inner perimeter 
defimmatongue 27 free at one ena» said free 
eadbemg dose to said outer perimeter, said 
outer and inner perimeters smoothly merg- 
ing at rounded ends of the aperture adjacent 
30 the tongue root, an area of the member sur- 
rounding the tongue 27 and in relation to 
whidi the tongue 27 » at least in part, is gener- 
ally centrally disposed, having been 
deformed in a die precuna operation to con- 
35 form in shape to a <fie of domed configura- 
tion, the domed area being sudi tttp revene 
its curvature with a map action with diange 
in temperature, and the wklth of the domed 
area surrounding the tongue measured gai- 
40 ersDy, radially from the centre of die domed 
area t>einff greatest in the region of the ton- 
gue root. This in effect means that pex^eral 
portion 27 moves between two positions at 
dif feren t spacing from fixed contact 16, to 
45 move the conductive strip 15 via connecting 
rod 29 (Fig. 4)« A brass ]nn 30 extrads 
throu^ a hole il in the tongue 27 and into 
the damping memtier 23, so as to secure the 
former in puice. An upstanding pin 32 <m 
50 rfat«ptn£ member 23 passes through a hole 
33 in the tongue 27, and serves to prevent 
relative rotation of tfie two niemt>ers about 
pin 30. A further imstanding pin 34 abuts 
with bimetallic member 26 and serves to bias 
55 it towarcb the dished position shown. 
Bimetallic member 26 is in thermal com- 
munication with the immersion heater ele- 
ment 2 via protrusion 3S on the head 3, and 
operates to open the electric switch to cut off 
60 power to the heater dement up<Mi its over- 
heating. 

Both the body 14 and the damping plate 
23 are moulded from thermoplastics since 
this materia] permits more intricate monld- 
65 ings than therroosettii^ plastics wfaidi are 



often employed in plug units, and thus the 
letnfardng pins 24 azid the imstanding locat- 
ing pins may be accurately and reliably 
moulded. 

It win be noted that all the components 70 
contained widdn cmitrol unit bodv 14, 
namely the tormina] pins 10, 1 1 and 12, con- 
ductive 8trn> 15, damping plate 23 and con- 
necting rod29, may be set in place from the 
same direction, and tliis feature permits a 75 
stm^r manufacturing process tluui if the 
earm pin is moulded in wttfa the base part 7 Of 
set in place fiom the opposite direction to the 
niainatenmnal pins, such as is sometimes Ae 
case when the earth pin is not constructed in oO 
aooordanoe wifli the invention. 

i^, 6 shows a metal blanlL for fornung the 
neutral terminal pin 12 as shown in Figs. 7, 8 
and 9. Rg. 10 shows the sh^ of the central 
portion^theblajikforfbrmingtheearthpn o5 
1 0 whidi employs a different form of taper at 
its tq>. Allttiree hollow terminal pins are 
constructed in accordance with tiie invention 
of co-pending patent application No. 
35360/76 Serial No. 1 592 848 relating to 90 
such pins, and each pin compr i ses two chan- 
nel sections 3 6 and 37 in side by side rehition 
with dieir free edges toudima. The channd 
sectionsare joined at the {mrs tip by aeon- 
necting strip 38 and are so shaped as to pro- 95 
duce tmer at the pin's tm in respect of both 
its thiooBess and Its widni* 

WHAT WE CLAIM IS:— 

1. A thermal control unit of the kind 
described, the unit having a moulded plastics 100 
body, an earth terminaljERn and two mains 
tcrmhial {Hus extending from one end of said 
body far engagement with an electrical sup- 

ffisoc]Det,eaAofsaidt6^^inalInnsbeingof 
bw construction formed from sheet mat- 105 
erial integrally with a conductive str^ and 
being supported mternaily by a moulded 
plastics lemfofciQg pin extending from a 
moulded plastics damping member wliicfa 
also serves todamp the terminal ptnsinphiGe 110 
witUn said bcxiy. 

2. A unit as <^ia*ww^ in daim 1, whetem 
tlie moulded j^astics body is of substantially 
circnlar^cyfindrical cop-like form^ dosed at 
the said one end from wfaidi the puis eiteod. 115 

3. A unit as claimed in daun 2, wherein 
the bimetalfic switch-actuating member is 
arranged at the open end of said body, and 
switdi contacts of said dectric swit<di arc 
mounted witliin said body. 

4. A unh as claimed m daun 3, wherein 
tiie switdi contacts are clamped ui place 
witliin the body by the dampmg member. 

5. A unit as daimed in any preceduig 
claim, wherein the damphig member is 125 
received in said moulded plastics bo(W by 
means of plastics pins provided on said bo<qr 
extending through apertures in the danming 
member and having tiieir ends burred or 
weMed over. 130 
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6. A unit as claimed in any preceding 
daim, wfaerdn all the tenninal pins and the 
switch contacts of the electric switch are 
inseited in the moulded plastics body in the 

5 same direction as the damping member dur- 
ing assembly. 

7. A unit as daimed hi any preceding 
claim, wiieiein an the terminal pins are 
rectangular in cross-section. 

10 8. A unit as daimed in any preceding 
claim, wherein the pins pass through closely 
fitting apertures in the said one end <rf the 
body. 

9. A unit as daimed in any preceding 
15 claim, wherein at least one of the plastics 

reinfordng pins comprises a thickened por- 
tion which abuts the root end of the hdlow 
ptn which it rdnforoes. 

10. A unit as daimed in any preceding 
20 claim, further comprising a shroud member 

surrounding the termhul pins. 

11. A unit as daimed in any preceding 
daun, wherein at least one of die terminal 
l^ns is provided with an enlarged head at the 

25 root tfierec^ whicfa enlargea head engages 
^aid one end of said body. 

12. A unit as daimed in any preceding 
daim, wherein the bimetallic element com- 



prises a member of sheet bimetal having an 
aperture with an arcuate outer perimeter and 30 
an inner perimeter defining a tongue free at 
one end, said free end being dose to said 
outer perimeter, said outer and inner 
perimeters smoothly merging at rounded 
ends of the ^>erture adjacent the tcmgue 35 
root, an area of said member surroonmng 
said tongue and in relation to ndiich said 
tongue, at least in part, is generally centrally 
disposed having been deformed in a <Se pres- 
sing operation to conform in shape to a die of 40 
domed configuration, said domed area being 
sudi as to reverse its curvature with a snap 
action with change in tenq>erature, and the 
width of the domed area surrouiiding tbc 
tongue measured generally radially from the 45 
centre 9f said domed area being greatest in 
the region €t the tongue root 

13. A thermal control unit substantially 
as herein described with reference to the 
accompanying drawings. SO 
For the Applicants, 
FRANK B. DQIN A CX>., 
Chartered Patent Agents* 

Imperial House, 

15-19 Kingsway, 
London 6UZ. 
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